With anaesthesia being administered more often outside of theatre in areas such as radiology suites, the occupational risk to anaesthetists from ionizing radiation may have increased. To determine radiation exposure from X-ray sources during normal anaesthetic practice, passive personal radiation monitoring devices were used to record the occupational exposure to radiation of 29 anaesthetists over a one calendar month period.
Occupational exposure to radiation is a potential hazard to medical practitioners. Although previous studies have indicated that anaesthetists are not exposed to hazardous levels of ionizing radiation (IR) 1, 2 , changes in anaesthetic practice have seen more procedures being performed outside the operating theatre environment. Many of these are in radiology suites, potentially increasing the occupational risk of IR exposure to anaesthetists. In addition, new technology allows for a lower detection threshold, which may enable better estimation of annual exposure and risk assessment.
For these reasons this study was undertaken to obtain a more accurate assessment of the current risks faced by anaesthetists from IR.
MATERIALS AnD METHODS
All anaesthetists (consultants and trainees) in the Department of Anaesthesia at Sir Charles Gairdner Hospital were invited to take part in this study, in which over the month of October 2004 they were to be monitored for IR exposure during their normal work practice. Only those working full time and not taking leave during this period were included.
All anaesthetists were required to keep a diary of their clinical work, indicating which sessions involved occupational exposure to IR. A session at our hospital is nominally defined as 3.75 hours. They were also required to wear two Luxel ® dosimeters when at work for the whole of the study period. One of the badges was placed on the trunk, which, when worn, would be under a protective lead gown. The other was placed on the exposed collar, to enable a whole body effective radiation dose to be calculated.
The Luxel ® dosimeters used were an aluminium oxide optically stimulated luminescence device, with a minimum detection limit of 0.01 mSv. At the end of the one month period the dosimeters were sent for analysis and the diaries collated. The analysis provided a value for deep dose equivalent IR exposure.
Whole body effective dose was calculated using the following formula 3 :
Whole body effective dose=trunk dose/ 2+collar dose/40 using the diaries, the number of clinical sessions with IR exposure was determined, and from this a yearly exposure was extrapolated. This was achieved by dividing the whole body effective dose for October by 31 and multiplying by 365.
All of the X-ray machines encountered during the course of this study were less than 10 years old, tested annually, and complied with the Western Australian Radiation Safety Regulations which are more stringent than the Standards Australia Regulations (AS/nZS 3200.1.1:1996 IEC 601-1-13:1994) from which they are derived.
RESuLTS
Twenty-nine anaesthetists fulfilled the inclusion criteria for analysis. The mean number of clinical sessions worked per participant was 30.2 (SD 8.79) and the mean number of sessions involving some form of X-ray exposure was 5.41 (SD 3.80).
Only seven of the 29 anaesthetists (24.1%) exceeded the threshold for IR detection. Of the seven that registered a reading, collar readings ranged from 0.01 mSv to 7.08 mSv. no trunk badges under protective lead aprons registered a reading.
using a value of 0.01 mSv as the trunk dose for the corresponding detectable collar readings, whole body effective doses ranged from 0.00525 mSv to 0.182 mSv. After extrapolation to obtain the annual whole body effective dose, none of the participants approached the annual occupational dose limits for IR. The highest extrapolated annual whole body effective dose was 2.14 mSv.
DISCuSSIOn
The Australian Recommendations and national Standards for occupational exposure 4 set occupational limits of less than 20 mSv per year over a 5 year period or less than 50 mSv in any one year. The recommendation for pregnant women and the general public is for less than 1 mSv per year.
Sir Charles Gairdner Hospital is a 600 bed adult tertiary referral centre. With a typical case mix of a tertiary referral centre, a significant amount of clinical work for the Department of Anaesthesia is performed in locations where IR exposure may occur.
The anaesthetist with the highest exposure worked 29 sessions of which 12 involved exposure to X-rays. This anaesthetist worked two to three sessions per week in the radiology suite, predominantly for ERCP procedures. The cases were not shared with another anaesthetist (i.e. consultant and registrar working together). The preferred technique of this anaesthetist in this setting was intravenous sedation whilst in close proximity to the patient's head in order to manage the patient's airway.
If we consider a worst case scenario of an anaesthetist working 10 sessions per week, all in the radiology suite and being positioned in close proximity to the source of radiation as above, then their annual whole body effective dose could be expected to be less than 7.9 mSv per year, still less than half of the recommended limit.
From these results, it would seem that even with increasing levels of exposure to IR in anaesthetic practice, the doses received are still well within acceptable limits, provided standard lead protective gowns are worn. The only exception to this would be in the case of a pregnant anaesthetist. As such, pregnant staff should not be rostered to areas such as the radiology suite where higher levels of IR are encountered.
Although there are no guidelines for the wearing of protective lead thyroid collars, a dose of 7.08 mSv in one month raises concern. The thyroid has a tissue weighting factor of 0.05 placing it in the top ten most susceptible organs. A dose of 1Sv has been associated with approximately a 0.0008 probability of a fatal cancer. The eye doses required to cause cataracts are many hundred times more than that received during this study.
For all other anaesthetic staff, there would still appear to be minimal risk involved in modern anaesthetic practice so long as protective lead gowns (and thyroid collars) are worn. Even in the extreme case of solely anaesthetizing for radiological procedures, exposure is well within accepted limits. On this basis, the routine monitoring of anaesthetists' radiation exposure is unnecessary.
